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Abstract
The invention provides Bean pod mottle virus (BPMV) vectors useful for expression of heterologous proteins
in plants such as soybean. The BPMV vectors are also useful for virus-induced gene silencing. The vectors of
the invention include modifications of BPMV RNA1 sequences so that infection with the vectors produces
only moderate symptoms. The vectors also comprise novel RNA2 vectors which specifically provide for non-
translated VIGS constructs and further which do not require in frame insertion of heterologous sequences to
be expressed.
Disciplines
Agriculture | Agronomy and Crop Sciences | Plant Breeding and Genetics | Plant Pathology
This patent application is available at Iowa State University Digital Repository: http://lib.dr.iastate.edu/patents/315
US 20110173717Al 
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2011/0173717 A1 
Hill et al. (43) Pub. Date: Jul. 14, 2011 
(54) BPMV-BASED VIRAL CONSTRUCTS USEFUL Publication Classi?cation 
FOR VIGS AND EXPRESSION OF (51) Int Cl 
HETEROLOGOUS PROTEINS IN LEGUMES C1 2 N 15/83 (200601) 
_ _ _ C07H 21/02 (2006.01) 
(75) lnvemors' é‘?llilnlgl'lglél?ggs?egllsk (Us) (52) us. Cl. ................... .. 800/278; 536/2372; 536/232; 
Steve Whitham, Ames, IA (US) 435/3201 
(57) ABSTRACT 
(73) Assignee: Iowa State University Research The invention - - 
, provldes Bean pod mottle virus (BPMV) vec 
Foundatlon’ Inc" Ames’ IA (Us) tors useful for expression of heterologous proteins in plants 
_ such as soybean. The BPMV vectors are also useful for virus 
(21) Appl' NO" 12/927’579 induced gene silencing. The vectors of the invention include 
. _ modi?cations of BPMV RNAl sequences so that infection 
(22) Flled' NOV‘ 18’ 2010 With the vectors produces only moderate symptoms. The 
. . vectors also comprise novel RNA2 vectors Which speci?cally 
Related U's' Apphcatlon Data provide for non-translatedVlGS constructs and further Which 
(60) Provisional application No, 61/281,469, ?led on Nov do not require in frame insertion of heterologous sequences to 
18, 2009. be expressed. 
Jul. 14, 2011 Sheet 1 0f 50 US 2011/0173717 Al 
....-; 
A. mu
Patent Application Publication 
Patent Application Publication Jul. 14, 2011 Sheet 2 0f 50 US 2011/0173717 A1 
mam amw?mww 
mm» 32:
Patent Application Publication Jul. 14, 2011 Sheet 3 0f 50 US 2011/0173717 A1 
m .mE
mm. 15%§B>§mQ 
Patent Application Publication Jul. 14, 2011 Sheet 4 0f 50 US 2011/0173717 A1 
mmmgsm 
Patent Application Publication Jul. 14, 2011 Sheet 5 0f 50 US 2011/0173717 A1 
m 
/ 
/ 
Patent Application Publication Jul. 14, 2011 Sheet 6 0f 50 US 2011/0173717 A1 
ma 3mm
milmwgmwi>v?i 
Patent Application Publication Jul. 14, 2011 Sheet 7 0f 50 US 2011/0173717 A1 
Patent Application Publication Jul. 14, 2011 Sheet 8 0f 50 US 2011/0173717 A1 
mmxmswmqv 
Patent Application Publication Jul. 14, 2011 Sheet 9 0f 50 US 2011/0173717 A1 
WW n 
m.- ' 
Patent Application Publication Jul. 14, 2011 Sheet 10 0f 50 US 2011/0173717 A1 
in 
54km; , 
Patent Application Publication Jul. 14, 2011 Sheet 11 0f 50 US 2011/0173717 A1 
w MW. 
WW? 3 
mam 
gawaxww 
Patent Application Publication Jul. 14, 2011 Sheet 12 0f 50 US 2011/0173717 A1 
am 32311;} 
gawk mi 
ms; 1%; 
55.7:- 1: 3.15: 9x3 
Patent Application Publication Jul. 14, 2011 Sheet 13 0f 50 US 2011/0173717 A1 
.3. 
":5 ‘365531-59: - ‘95-12-41: a. 
3%; 
24% ...) Lu 2 
C 
was-m? - 
Patent Application Publication Jul. 14, 2011 Sheet 14 0f 50 US 2011/0173717 A1 
wax: 
iiiwswm E2891? " 
smwws {3am 
‘ izsmaawa 
£32533 3%? 
Patent Application Publication Jul. 14, 2011 Sheet 15 0f 50 US 2011/0173717 A1 
5; , 
a w gm izmmwas 
Patent Application Publication Jul. 14, 2011 Sheet 16 0f 50 US 2011/0173717 A1 
‘ ?ziamsasas 5% 
Wm: 
Patent Application Publication Jul. 14, 2011 Sheet 17 0f 50 US 2011/0173717 A1 
53mm at 
Patent Application Publication Jul. 14, 2011 Sheet 18 0f 50 US 2011/0173717 A1 
134% 1M 
' +41 
Eta-e; 
Patent Application Publication Jul. 14, 2011 Sheet 19 0f 50 US 2011/0173717 A1 





















































































































